Partial translation of JP 2001-243886A: paragraph 0024 to paragraph 0025 
(page 4), and paragraph 0049 (page 6) 

[0024] 

On the glass substrate on which are formed a plurality of electrodes 
for discharge, a MgO film is formed for the purpose of protection against ion 
shocks due to discharge. As the method of formation, electron beam vapor 
deposition method, plasma vapor deposition method, iron beam assist vapor 
deposition method, reactive spatter method with Mg target, ion beam spatter 
method, CVD method, etc. may be applied. In any of those methods of 
formation, the substrate is disposed in a vacuum chamber and, after a 
preliminary evacuation, MgO film is formed on the substrate in a 
depressurized atmosphere, by vapor deposition of base material or 
spattering of the target, etc. 

[0025] 

In a vapor deposition or spattering of MgO, it is necessary to 
introduce a lead-in gas into a depressurized atmosphere. Lead-in gas is a 
gas introduced for the purpose of being used for the spattering of target, iron 
beam, etc. or for controlling the film quality, and it shall preferably be a 
mixed gas containing at least one of the gases selected from among rare 
gases such as He, Ne, Ar, Kr, Xe, etc., H2, N2, and O2. In the case where 
spattering and ion beam are used, rare gases may be used favorably because 
they are inactive and hardly react with MgO. Furthermore, H2 and N2 may 
be used favorably, when controlling the crystal orientation or crystal particle 
diameter of MgO film, and O2 may be used favorably, when reducing the 
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oxygen loss in the MgO film, respectively. Especially, in the spattering 
method, a mixed gas of Ar and O2 may be used particularly favorably by the 
electron beam vapor deposition method. 
[0049] 

A substrate on which are formed an electrode and a transparent 
dielectric layer for discharge was displaced in a load lock chamber and, after 
vacuum evacuation down to a level of 10" 5 Pa, the substrate was conveyed 
into the film making chamber, baked for degassing, by means of a linear 
lead-in machine. Next, the substrate was heated up to 250°C with an 
infrared lamp heater and, an electron beam was irradiated on the MgO 
which is the base material, while introducing, as lead-in gas, oxygen gas 
containing at least H2O, CO, CO2 as impure gases into the vacuum chamber 
of the film making chamber at a flow rate Q equal to 2.0 x 10" 2 Pa m 3 /s (12 
seem), to vapor deposit MgO films on the substrate, while controlling the 
input electric power so that the film making speed may be adjusted to 3 nm/s. 
At that time, a gas refining unit using a non-evaporation type getter was 
disposed between the oxygen gas cylinder and the gas inlet port of the 
vacuum chamber of the film making chamber. The pressure during the film 
making was 4 x 10" 2 Pa. The level of impurities Qimp/Qgas in the lead-in 
gas at the gas inlet port during the film making was 0.01 ppm. The level of 
impurities calculated from Qb, Qimp and Qgas was 0.16 ppm. A front plate 
was obtained in this way. The film density of MgO films prepared under the 
same condition turned out to be 3.45 g/cm 3 . 



4 



(19)B*B#»Jt (JP) 02) & |j§ 4# fft & (A) (H)#ffaiIB^58*^ 

#^2001 -243886 
(P2001-243886A) 

(43)&B| B ¥*%13*E 9 7 B (2001. 9. 7) 

(5i)intci. 7 asijse^ fi f-73-r(0#) 

H 0 1 J 11/02 H 0 1 J 11/02 B 5 C 0 2 7 

9/02 9/02 F 5 CO 4 0 



«3SW* 8 OL (t8I) 



(21)ffi«#^ 


#B£000-5544(XP2000- 55440) 


(71) fflj&A 000003159 








(22>msB 


¥ji*12*P3J51B(2000.3.1) 


sceaK**KB2t«sw2Ta 2#it 






(72)Sfc9i# SttU {t*©5 






8mm**fi*ffliijlTBl#l# 


















IS3S*^tpK0JlTBl#l# MUW 












F?—M&%) 50027 AA07 






50040 FA01 FA04 GE07 GE09 JA07 






KA04 KB08 KB19 KB2S KB29 






MA10 



(57) [9!»] 

nX^^zfyX^4^U^mUU^h<>X. MgO 
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I = (Qb+Qimp) /Q gas 
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nxt^^y^^^^u^muux^x, Mgo 
s x^ 4*-f^4 muUo 

3 ] mm. ±<Dmw<Dmm±icM g o^^^ u 

zmx vfcmHL^m%*xm&±<Dmwt<DnM±tcM g 

(D^Wfo I^llOpp m^T"Cfe§ w t 

I = (Qb+Qimp) /Q gas 

Qimp: M^^r >-'<—<DtfxmA#— hlZ&ifZ>m 

A#**<^^»&#a 

Q g a s : mAJf^ffiA 
V^nt>Wm, Pa.m 3 /si:t5o 

2X1 0" 7 P a • mVs#T^fc5££ 

3 ieifc^X^X-?^ X © JBS*«fe e 

^AXf* ^CD^F^% U^</V^ i p p m £*~rc& 5 £ £ £: 

[»**8] ^A^^^^FM^^^, H20, C 
OSfcttC O 2 3&»6>»Mf#L<5*ft < £ 1 m^tf r. £ 
£ 3 lB«o X v X^y* >f * X W <D» 

MHofWMftRN] 

[000 1] 
[0 0 0 2] 

*:#<*v^X9*^»*cfW^S■flWrt 



j *?uj\z.\£^xw%^mmmbth%hM^ mm 

[0 0 0 3] ^9Xvf>f^^KH SWR^IIWK 

tcm^m*. jwtffliBWfcR*tfe«^icjiiat***i:' 

-TSSiHre. Mgo (iWb^X*^**) KfttflMEgtL 

[0 0 0 4] tllT^^W^ttSMgO 

m^tf-A (EB) SrJHItU R«K-h^MgOtr«» 
[0 0 0 5] 7"7XvfV^^Wm^, MgOt 

[0 0 0 6] — /Rl^ X^ Xvf^f^^W tCjo^T 

[0 0 0 7] ^OlICTtT, ^X.^, ^^5-2 
3 4 5 1 9 f «fj:ACl7 P 7Xvf >f X / 

\ZM VXJ tf-jU ^rMtt UJfc^s *»dSR 
^^tbTV^^ 0 3=fc, #§85p8-2 5 5 5 6 2^m^ 

m<Dj&j$jjmki,x, Rc<M g oi«ts^ 

[0008] b^U rtb&o^^Brtt^ WS4 2>{ 
[0 0 0 9] 
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[0 0 10] **W#«tt3&^eiiai»C#UX, MgO 

i^<? n^^nvco acs7-*>v<— rt^eoscm^f 

R#K:£®^ &*Ai"5»a\ 

WAtf-xEu ^AiiLmi^-e^f^iawco^ic^^^tbTv^ 
S<zrc% B*. ✓M'X, JSE^WK#d*e>/j:5^*A^ 

^ m a ^ti^ * a#* * (DTFmmxx 

[0 0 11] £fc. ±3*bfc^#A*-Ctt, 8fc*f*» 

rtWoJt^^^fTo-cfe, a:cfc*A^ttSSfc$tu 

ttrtUfcfls s>) 5rf?oTt>, MtS^ffcpp 
2 0#;*£^-t*vn3£:, ■'</\'7<oft&i£}*<D1?xim 
»A^tt*^-r^-{c:*A*tt*«F^-e« 
[0012] 

±^St^)lijb{CMg Oj^I^£;ft/C#£X^X^ 

g / c m 3 ^_h-e^ £ r £ X5* x^v * 

[0 0 13] Ifefc. *589i«, JifEX^X^^xXl^ 
[0 0 14] ££>M, M±o%|:oi«± 
^Cbfc^, *A^^*»AUfc«EE#B«i;*-e»R±o 



I = (Qb+Qimp) /Qg a s 

Q b : M^^r tf/W KT y X h 

Q i mp : K^-Y^^^*A^— ht^Jt 

A^^^CD^F^^ft 

Q g a s : ^Ay^^S 

VN-r^^m^, Pa 'rnVsm,. 

[0 0 15] 

tefflv^:h,£»K»s ^rcDJi^mofc^o^ b^X 
-To 

[0 0 16] ^m5MgOg(Z)M(l 3. 2 

^ a-i/W^te:** LT^^^t:/5 s ^^v^co~e > x^x^ 

#*b<«3. 4g/cm%±-CfeS 0 
^3. 2g/cm 3 in/>$<^5t, 

[0 0 17] tfcfcl. *«W^7^f^^^W©» 
v^TffcKbfcX^X^^ ^X W^/KoSWSfffiia 

[0018] (#^SS^3Kxm) WffiS 1 offiR*» 
{^ov^T^^o ^M^licffiVN^^^x^f^ 

mtu*. mm^&M "PD-200" ) m 

?^<, 1 - 5 mmO'bW^lV^ ^ t ^t?f 

[0019] tf^xm&l.^ — ^ffl«R»«*tt 

T\ ^^X/K ^fb^l, ITO^ 

[0 0 2 0] T K^tHlt»l« Lfc#9^»R± 
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[0021] se>ic, nxm&x.Tmmm&j&i&i'ittf 

flB^r±#l2iHBtS*Lftv\ #&Tfi, Y 

2 0 3 :Eu s YV0 4 :Eu, (Y, Gd) B0 3 :E 

Y 2 0 3 S : Eu, y — Zn 3 (POj 2 : Mn^fc 
So *ft^f4% Zn 2 Ge0 2 :Mn, B a A 1 12 0 19 : 
Mn, Zn 2 Si0 4 :Mn x LaP0 4 :Tb, Zn 
S:Cu,AK Z n 2 S 1 0 4 : Mn, A s % (ZnC 
d) S:Cu,AK ZnO: Z nt£l£&&>Z> 0 
te, S r 5 (POJ 3 C 1 : Eu, BaMgA 1 
14 0 23 :Eu N B aMg A 1 10 O 17 : E u, BaMg 2 
A1 14 0 24 : Eu. ZnS : Ag+MM, Y 2 S i 
0 8 :Ce/jiifW^5 0 r^i^Ctt, 1?n§4£ 

^fct>o£Wii-c&£o 

[0 0 2 3] £i\ 5«f9-X*«JitC, »«<D/t«><0*»C 
& I TOJfe^S^ffii^y 7 h^Sr. 7t 

j:oe»stftmiSr^-rsaft"c»K«aio± 

^y-vB3*J«feftiflj:j;!)^i-srfct>-tf#5 0 
B 2 Q 3> S i Q 2 ^f t^HM^lffl^tl6o 

[0024] ^(Dit&vmmonm&M&vittf?* 
tMgoi«ts 0 mf&^m&> m^-j^mm 

g*~ bORlStt^^y^ite. -Ytf-^lf— 

*jfe % cvD«feftWi«ffl-e§5« v^tt^^^tc 

So 

[0025] MgO©if4fc»^y^pym. 



Aft^{cfiJffiUfc?), B»"tf*A**L« 
^T^9, IW^iHe, Ne, Ar. Kr. Xe 
ft H2, N2, 0 2*>k»**b54>4< £ 

*U<^V^^Ci:^-e^^ 0 H 2 ^N 2 }iMgOi 
[0 0 2 6] X^ <D^&mM& 

z<Dtcmcte. tm&&m<* **i«Hwrfc:j:* 

*^»fP^S?ftftM g OK**** *jfi*#*> D s M g 

m*mmx&z> 0 -rft^^>. j^t^^^^s^ 

5 0 

[0027] 1= (Qb + Qimp) /Qgas 

Q i mp HJGS^-YV-*— i£A#— Mc&tfSigAtf:* 
Qgas fcfcK^* >s<—izmA~r 

[0028] ^JE^ffi^^O^^^I IftllOp 

)fe^MgOl^t?t, fl*^7X7f^/^ 
-r^MT^Sa ^#BB*C^**»^-<^I^ 1 1 
OppmiH^V^ MgO^MltTV^^f 

«Sji5MgOjlW«itt^fiTU iW*^«T-r 

«ic^oii*s&»bj«tJ?f^ffliiBic*as^ ^c*r est 
«) Lrv>ftv^jcMgoi!l«®ij:»»i-s 0 Lfc^o 
M^^^^^_h|B±ps«j:9#^^ % MgO 
JK«ffiicK#rs^F«W^xt>#<ft?). MgOl©2 
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10 0 2 9] ^«W#;*£fiJ\ MgOR*I^ft^ 
i~Vvtf;*-e&9> I#:^^JiLtfiH2 0, CO, C 

g (OH) 2, MgC0 3^W«$tlSOt, J^jf 

[0030] ^p^^y^Xvf^r^^woM^ 

10" 7 Pa •m 3 /s^m§:H^U\ 

f ty^tVl/KT^y^ X 1 0" 7 P a -m 

VsJ;n^v>t, MgOJKoJK«ds«T-rs«iRi 
tf/UKTs/^l^— h§r2x l 0" 7 Pa • m 3 / 

^^ffl^tpr^^^ e x^nx^ttfcTA-^ 

bV\> 

[00 3 1] 3=fc. Jtffl^*>v<— (Dtf^mAtf- MC 

A#* ^co^FM#;^*Q iIDP ^SA^^*Q gas T^ 

#>Mte> saw, ^/v^ je^hi^ ^itf^^o^ 

&X%Z> 0 Mi-, K^^^-{^A^^r^Ai-^ 
ia«^J^^#A^^^^n-$^:xF^^^ 

sovifr, i p pmxv^jzg^b, Wti£wm^<v^m 
[0032] &mmc&\,^x, Mgoiwtsia 

^£2^ ^A#*#J£&<?f<Z>j£ 

^#^#{-ps^ £ v ^ tr- v ^ 
i-5nm/ s . mxtfx&mmbu #eeixi o~ 3 

-9X1 0" 2 Pat^-iWt LV\, 

[0033] Mgom*Mj&-rzw&i£<>^xm 

WlstctK _h|5MgO^^^^. SrO, Ca 
O. Ce 2 0, S i 0 2 , A1 2 0 3 . S r GdOftb&M 



[0034] mmum mmmb^mm^mmm^ 
m*mcmfe£tite^i>K m%.&, Pbo, b 2 o 3 ^£ 

Ig^^y^h^K PbO, ZnO, B 2 0 3 ^£>#§ 

[0035] mmmbmmm^mnmfecD&mmmm 

y h (pmma) ^ifcor^ v/^mmm, mm 

[0036] m^, mm^<D^;v<om^\^(o\^^> 
jj&m*LX3:w-fZo K?i*Mx.z>j5mb itfi, mm 

[0 0 3 7] £fc, K^^^^^^^^tt^fc 

^^^gawi:. i$mfe&tcfcmmfab<DmmM&: 
mm<Dmmmtf^x7V yhzmmisXteK* mm 

[0038] ^7^y h<D%LfcM&±<DmMX--7£ 

m$±m<D£?tct%w^%zbxmmwibigmm, 
um^mm bu? *mw&mm*t %><> &mmpwmm 

x%% 0 &mmz-mmm.tti&*xi$n&. mttzn 
• Mcm^f^mAnm^n^xh^^. $>?>^c 

[003 9] GKffiM • fett^itAxm) »# Ufe 

0 - 2 p a mm* xmm i,it & , * *t^«*»K*5 j: 
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g Ufc#^-C?fi3i^ 2 0 0-3 8 0 

[0040] sfc, ftttt-tjapiBi-r 

[004 1] ^ftb^dSbMS^JPSSSrflofcft. §m 

%mtfte&bmmw7Etixm&mfa%%}3®v. m&f* 

[0 0 4 2] Wl&llIKSr*«br^7X^^ 

[0 0 4 3] 

mmw] &>t\^ *mw&mmm*m^xMcfcmm 

(5cmX5cm) _h[CMgOgm2MinMU 

[0 0 4 4] (2) bVUKTs^W-h 
>?—*J 7^^F (80 

[0 0 4 5] (3) »A^t^*t**ff 

gft^Wfh (apims) fe&seu J^W^a"**- 
[0 0 4 6] (SSSMl) ^9X^^^W*BT 
[0 0 4 7] JIBW^ttJg "PD-2 0 0" #9**K-h 



^yf-^t^Lfco f*Mm *: (Y, 
Gd, Eu) B0 3 , ft: (Zn, Mn) 2 S i 0 4% 
W: (Ba N Eu) Mg A 1 10 0 17 <^j^^CD t> 

[0 0 4 8] I^lC "PD-2 0 0" #^X^LLtC, 
£bi£5 0 0 n mgOMg Ol^if fc-Alf ^(c J; 



Hi****!*.*:. »#«4 5 0X1X1 55MHfrofc 0 # 



^ 3X1 Q- 9 P a ■ m 3 X s tfcofCo 

[0049] mm 

7y/t^t2 5 0t«i)lJiU 
ty/M^<iiH 2 o > CO, co 2 t«w^ 
t LTttfi^triA^^lt, !AliQ gas 
= 2. OX 1 0" 2 Pa • mVs ( 1 2 s c c m) X>» 
At^^JbWefeSMgOlctf t^A^IMU j£ 
MBUe^ 3nm/sttSJ:5 Kl»Att*Sr»l«b*d$ 

fc 0 MWM4X10- 2 Pa-Cl)ofc 0 *K^fT 
^^^Qin.p/Qgas^^ 0- Olppmtfcot Q 

^ffi-r^irO. 16ppmm o ^©i^aTW 
«Sr#fc« l^*fr^«UfcMgOJ»Oj«*flP»:. 3. 
4 5 g/c m 3 -e&ofc 0 

[0050] mmmtfyxyy y h-<—* h*?* 
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[oo5i] #?xm?&mvx* mmvtcmmmt^ 

H*<0rt»©*ffi#**fTo fee r <7>^# Lfcttft-rtfifl 

0 t/KD^7 XVf SrflaR Lfco 

[0 0 5 2] i^frt^SO^X^ >f ^^KO 6 

/^feofco *fc, ^fr-efNR^^X^-T*^ ^^ix 

[00 5 3] (XMM 2 ) iuSn^M g olo«i^ 
bQ b ^mMV1tmm. lX10" 7 Pa * mVs 

# 5 mAif* <o^m%o q imp / q sas o. 03 

ffl^Cf O^FjjJS^U^H fS5. 0 3 p pmtfcofco 1^ 
*#"T?f^J4bfcMgOMom?BS«, 3. 39g/cm 
3 T*&ofc 0 f^I 3M*f= T'fFM ^ ^ 7 X-v fV^^W©6 

[0054] mum 3 > ttmm& g ojb^i^ 

ftl Ufc 0 ili^X^ft G> fcVi- kt ^ xw— h 
Q b Sra^Lfe»* % lX10" 7 Pa'm 3 /stfeo 

±o &m&n<>x^%£%<Dtfxmxtf—b\£&tfzm 

A^O^F^l/-^^Q imp /Q gas ^ 2 0, 05 pp 
»2 5. 0 5ppm^ofco ^#t#8tfcMgO 



KOJWS««, 3. 3 0g/cm 3 t^ofc e 

v^T. *^-fe/HR^i«iPW:6-feyw-cabofe 0 £fc, PI 

i£&@bfcm^Wc:fc^Tfc*, *^*T-t:/HRoii*PW: 
2ir/i^fcofc 0 i-3te*>t> v J»»ff«:*#"e*>ofc 0 
[0 0 5 5] (H»J 4 ) ttfffi«M g OJ|OMl:fI 

^-<*X W£f£S!Ufco ^li^^ry^^f 

X10 _6 Pa • m 3 / s T*£>ofc 0 ^m^ffoX^^t 

imp/Qgas^^ 0- 0 5 p pmt^ofco r 

0. 0 5ppm^ofc 0 IU*#T?fP3RbfcMgOJBt<Z> 
Kft&tt* 3. 2 6g/cm 3 T^ofe 0 |^*#T?#K 

<ox^ x^^-r ^xi^ <D6rM <Dmwt&£rm£&^ 

T> *A^^»<0ii^pW:7"fe/w-c4>ofc 0 *fc v 1^* 

[0056] (jt«« i ) mmkm g o]R<z>x$jftK:«J9 

Ufcft*. 2X1 0~ 6 P a • mV s l?fcofc 0 j*i«£r 
fir oTV^5 it^7iA^ b tdj3^S*A^^ 
tfilifWQ^/Q^ 2 1.02 p pm-e$>o 

^^Hi, 12 1. 02ppmTfc^ m&WXft 

mvitMeom<Dmmmt. 3. i2g/cm 3 r*fco 
ffi&trmz&^x, *^*r-fe/HR<Ditap«: i s-fe/u-efc 

ofc 0 *fc. Pftfr-tff^Ho^X-e^^^^W^l 

[0 0 5 7] *JSW1— 5, i3<fcr^Jt««l<Z>. 

^4'O^FM#ll-</l-Q ilI1J ,/ / 'Q gas , s MgOWfc 
^-^ jfl«rS*i'K:3l« bfc^^#^ir/i-(Z>ii^p^:^^ 

1 M^o 

[0 0 5 8] 
[^1] 
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& & & m m. 
to %z ifc & v 


M ^ f * > A * - 

© t'»r 7^r 

L — l ft. 

(Pa • mVs) 


m a * ' x * cd 

"ZT tfc Mg {, * " JL n , 
<T V ft "OT V ^ JfUi»p 

/Q,„ ( ppm) 


MgO m <0 S 

C g / c in 1 } 


e * a m & 

* <I t J; « 

?P M t Jt t*J 

itf SP tfe (ffi ) 


1 * n & n <* 

Cttll 

t- /n # ^ *t 
3i wj ?f }=> aJ 

( fiB ) 


m mm i 


0 . 16 


3 x 10" a 


0.01 


3.45 


2 


0 


mmm 2 


5 . 0 3 


1X1 0 ~ 7 


0.03 


3.39 


5 


0 


nmm 3 


2 5. 05 


1X1 0 7 


2 0. 05 


3 . 3 0 


6 


2 


mmm 4 


10 0. 05 


2 x 1 0 • 


0 . 0 5 


3 . 2 6 


7 


3 


1 


12 1. 0 2 


2X10 8 


2 1.02 


3 . 12 


1 8 


2 0 



[0 0 5 9] 3,4 

ft<^/>^V>MgO^«^§ s flfcW&WiK* ^tt 6 

[HS0tt¥*K9U 8 

[m 1 1 *mm<DmmM&mw^zit&<DMmM7 £ j * 9 

^W©KiB«»H 0 10 

[fffoBB] l 1 

1 :HWK' 12 

2 : 1 3 



me 

MgOl 



mi] 
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